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(title or -r.z :kvz::t:cn; 
resin-encapsulates szhicdnd-jctos izviie 

:' CLAIMS; 

'-• A resir.-encapsulated semiccr.dutt z: cevire usi.-.o 
a lead franc which is shaped ir. accordance with a two-step 
etching process to a body wherein a thickness of i.-.r.e- 
:-5cs is : ess -w. r .j. at ... _ he _ ; ^ e = . 

==".= - - = --•= •• 

ir.r.er leads having the thickness less - har> .... ef _, e 
lead frame blank; and 

-.er.T.i.-.al columns integrally connected ts the inner 
leads and having the same thick-ess with the lead frame 
clank, the terminal columns possessing a column-shaped 
oonficuraticn which is adapted t = be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 
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surfaces incl-dir.g a first s «----- 0 

s ---=-e, a second surface, * 

third surface and a fourth su-*a~e *• 

a---ce, ...e first surface cei.-.r 

f-ushed with one surface of a remaining coi--— - •• 
ir.ner lead having the sane thickness wi-_h the 1 52 = :ra - 4 
blank while being opposed to the second surface, ar.c earn 
of the third and fourth surfaces having & „„, v , ^ 
depressed toward the inside of the inner lead. 

2- A resin-encapsulated semiconductor device using 

a lead frame which is shaped in accordance with a two-ste? 

etching process to a body wherein a thickness of inner 

leads is less than that o' - e '* ari * 

-■■ e • teaa frame biank, 

comprising : 

inner leads having the thickness less than that of the 
lead frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same thickness with the lead frame ' 
blank, the terminal columns possessing, a column-shaped 
configuration which is adapted to be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, portions of top ends of 
the terminal columns being exposed to the outside beyond a 
resin encapsulate, each inner lead possessing a rectangular 
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cross-section and having four surfaces including a first 
surface, a second surface, a third surface and a fcurt- 
surface. the first surface heir,- f- shed wit , ... 

= f * refining portion of the inner lead having the same 
thickness w.ch :he :ead frt3- t ; 5 , k ,,, i:e =?p = £ei 

the second surface, and each cf the t.-.ird and feu-- 
surfaces having a concave shape depressed toward the inside 
of the inner lead. 

3- The resin-encapsulated ser.iconductcr device as 
claimed -n claims 1 or 2, wherein a sen; conductor chip is 
received inward of the inner leads, and electrodes of the 
semiconductor chip are electrically connected to the inner 
leads through wires, respective! v. 

<• The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame has a die pad, 
and the semiconductor chip is mounted ont© the die pad. 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not have a 
die pad. and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 

6. The resin-encapsulated semiconductor device as 
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claimed in clai,s 1 or 2, w„, rti , zhe semiconductor _ ; 
-'"--ened by ,ea,s of insulating , dh „ iv , ZQ ^ £ 
^rfa= es of the inner leads on cne surface thereof J."- 
-->.t Electrodes are located, and the electrodes = f th 
semiconductor chip are electrically .connected to the firs 
surfaces of the inner leads through wires, respectively. 
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The resin-encapsula-.ee semiconductor devic- as 
cl.i*.d in claims 1 or 2, wherein the semiconductor chip ia 
-"tened to the second surfaces of the inner leads by bunos 
'.hereby to be electrically connected to the inner iead s : ' 

(detailed description or the invention) 

•FIELD OF THE INVENTION) 

"he present invention relates to a resin- 
encapsulated semiconductor device capable of meeting the 
retirement for an increase in the number of terminals and 
resolving problem, which are caused an association with 
position shift and coplanarity of an outer lead. 

(DESCRIPTION Of THE PRIOR AST) 

«C. 15(a, shows the configuration of a generally 
known resin-encapsulated semiconductor device ,a plastic 
lead frame package,. The shown resin-encapsulated 

semiconductor device include, a die pad !5H having a 
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conductor chip 1520 .our.ted :,ereo,, Q ,, e . ..... .. 

» - electrically connected tc :he as5 , cifi;e , 
inner leads 2512 f Cime d ir.tecrally w< - . 
: = 13, b S -di.- 5 wires -530 for electrically 
- = s = f :he trr.er leads 1512 -_ 5 sh . bcn= ,, ? ^ 

ser.ircr.ducccr chip :520 . a , d , ^ _ o 

se.icor.ducccr chip : 5 20 :c prctecc the 

»« -Ton eternal stresses and contaminants. This ...... 

encapsulated semiconductor device. after r.our.c ir.c f-e 
se-iccr.d-.ctcr chip 2S2& =r. 

--•=-■•? ?ad i5::, ;s 

-ar.ufactured by er.cacsuiatir.c f - se -.-^.^ 

■" se.— ccr.c-jctsr chio ^20 

-re bo.ndir- pads 1521 cf c,. , 

—-ccr.ductcr chic 2520 

r: 3 . 15 <b> shows the con-isura-'o- e- 

°" c - e monolayer lead 

rrar.e used as ar. assembly .T.e~>~»- 

• " e -esir.-er.cap S -.-2ated 

semiconductor device shown in r —- • ^ * w 

-i .5a. such a lead frame 

;.•>=.,*„ 6endir „ ?ld ;t t ^ 

.^conductor chip, £h . inn . r lUs , „'„ t<( 

cc..-,.c-..d to .. ai „ nduetet e ,., p , ;he outtt , >se 

-M=h i. «-.„ <„„..- ; „ ds , S!J ,„ d , s te bj 

electrically connected to the eSsa ri» ■ 

tne associated circuits. This 

inciud., d .„ b4rs lM , ,. mng ^ a ^ 

.~.W«». tl „, «, .«i~»d»««»x chip „ itf> ts . resi „, „ a a 
frame !51 5 ..„,„, „ , uppo „ t „. ^ ^ 
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Such a lead frame is forr.ed from a hic^v 

- " - :ve = 

«ch as a cobalt, 42 aiioyca < 2l K; .r e s::=yl( 
• Hay by a pressing working process =r ar. etching crtress. 
r:3. 15-tbMO, is a cross-sectional view taker. - r . 
line n-r2 of riG. 2 5(b) (-1- , . 

F.ecer.tiy, -_ ne re has beer: growing demand f- r ; - t 
--r.ia-.urira-.-c- and reduction in thickness of resi.- 
•ncp.-ji.ted semiconductor device employing lead frar.es 
ii*. the lead frame (plastic lead frame package; and -.he 
increase =f the number of terminals of resin-encacsulatec 
semiccnd-jctcr package as electronic apparatuses are 
-i.-.iaturitec progressively and the degree of the 
integration =f semiconductor devtce increase progressively. 
Thus, recent resin-encapsulated semiconductor package, 
particularly quad plate package ;;-r?s ! and thin quad flat 
package. ,-QTPs, have each a greatly increased number of 
pins . 

Lead frames having inner leads arranged at small 
Pitches among lead frame, for semiconductor package, are 
fabricated by a photolithographic etching proce... while 
iead frame, having inner lead, arranged at comparatively 
large pitches among lead frame, for semiconductor packages 
ere fabricated by press working. However, lead frames 
having a large number of fine inner lead, to be used for 
forming semiconductor packages having a large number of 
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Pins sre fabricated by sub : ect:n: 5 C & - k e - 

the order of 0.25 sen to ar - 

•n s....i-s process, net a cress 

working. 

The etching process for . ^ 

fir.e inner leads will be Ascribed hereiafte- 
reference to FIG. U. rirst. a cepper alley or ,2 al^cv 
= hin sheet cf a thickness cn the order cf c.25 H - -..1 
frame blank Kio, is cleaned perfectly , r23 . :<{a „. 
a photoresist, such as a water-soluble casein photcresist 
retaining potassium bichromate as a sens — ve agent. i S 

spread in photoresist films ' i2~ ----- . s . . , 

_.e. .he -a; or surfaces of 

-he thin film as shown in r'.Z. ;< . 

Then, . the photoresist fil-« a— »v-^«-w 

e .e exposed, tr.reugh a 

="k =f a predetermined pattern, to Ugh, emitted by a 
high-pressure mercury lame, and the thin sheet is immersed 
- a developer fcr development to form a patterned 
Photoresist film ;„ 0 as shown , FIG. i<(c) . Then, the 
^ ^ " b 3.cr.d. when need, be, to a hardening 
Process, a washing process and such, and then an etchant 
containing ferric chloride as a principal component is 
sprayed against the thin sheet 1C10 to etch through 
portions of the thin sheet :< i0 not coated with the 
P-tterned photoresist films 1020 so that inner leads of 
predetermined sizes and shapes are formed as shown in FIG. 
14 (d) . 
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Then, the patterned resist *<;„.., a . e 

pi::e: " tw » - - S he, t= ^? 

f hSVin? inR - ^ S ^:: ed shapes as she,, ^ 
.-.3. ?redeter.T.ined areas cf the : ££i 

=-^. e , by sh . e:cning process a ., i;vtr : p;i: / 5 *"'"'.;; t "; 

Deir.c wasr.ee and c^ed *n 

ea, an acr.esive ?o2 vimc* - SP * 0 

'c zhe inner leads fcr f<xa-- ft r ^ 

.-xa.-on, pi.ott.mir..;! -.,5 p,.- s s .. 

"* M bS - ~ «• P« .... 

"~»" - -„ ;..„ fM . 

— -.1, ts . Un „ „, is t>e cans< cf jo w 

=-< ,, ;ckn „, the ,„„ rren vieupoint ^ 

0.1» . or ,o.v.. rur .. h . r „ ot „ th . „ icth of 

L.o, „„„ b9 „ th , ra „„ of 73 ^ eo Dn ^ succejsfui 

-»r. Ooooio,. «,.„ th . eccf , 4n , ptoeMt a> u , ustr4teo <n 

■w. i. i, .„ p!oyed ia ;4brlc , :::l9 , Jeaa frjmj _ s 

» u S « a .„„ iwi ,.. d , ,„ form . a by ttehinj ^ th>c t ^ 



fine tips thereof are arranged a: a pitch of ace- ~ 

HIT. .' 

However, recent rr.inietjie resi.-.-e — = - ' - - 
se.r.ircnductcr package requires i.-.r.er leads arrar.ced 
?i:rhes in the range cf C.12 :: :.15 .t-., far sr.aller :: 
C.l£ = ~. Khe.n a lead fra-e is fabricated by crccessin; 
thir. s;-eet of a reduced thick-ess, the strength cf t 
outer leads cf such a lead frame is not large enough 
withstand external forces that -ay be applied thereto 
the subsequent processes including an asser-ling crore: 
and a chip mounting process. Accrrcingl y, there is a lirr.: 
tc the reduction of the thickness cf the thin sheet t 
enable the fabrication of a minute lead frame having fir 
leads arranged at very small pitches by etching. 

An etching method previously proposed to cvercon- 
such difficulties subjects a thin sheet to an etchin 
process to for* a lead frame after reducing the thicknes. 
of portions cf the thin sheet corresponding to the inne; 
leads of the lead frame by half etching or pressing to forir 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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flatness and a dimensional accuracy required - 

:«d -Tame accurately for b= , =;rg Mtf ^ _ " ^ 
P-ate.-aki.-.g process must be receptee twice rra.^i.-.g 
fabricating process intricate. :, 1£ a:sc 
repeat a piatecaking process :w ::s ,, en 

=he Pert-,, of the thin sheet corresponding to ^ 
leads is reduce by half etching before subjecting the thin 
sheet to a., etching process for forming -.he lead frame." 

which also makes the lead frame fabricating ?:::e5s 

intricate. 7 .-.a.. this previously opposed etching .ethob 

• fc .« -ot yet been applied to practical lead frame 
fabricating processes. 

: "" £CT J*~srs. to be scivro =y r .H£ invention; 

C- the ether hand, because a pitch among inner le S cs 
is made narrow as the number of terminals is increased, it 
is considered important to know whether a problem is caused 
or not in association with position shift or Ccplanarity of 
an outer lead when implementing a chip mounting process. 
Accordingly, the present invention has been made in an 
effort to solve the problems occurring in the related art, 
and an object of the present invention is to provide a 
resir.-encapsulated semiconductor device capable of meeting 
the requirement for an increase in the number of terminals 
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sno resolving problems which are cause- in c Ssoc . 
position shift and copianericy = : 6 - out*.- lead. 



•KEANS fCS SOLVING THE >'..-" Zr.S ' 

According to one aspect cf the pre**-- 
-here is provided a resin-encapsulated semiconduc: 
-sing a lead frame which is shaped "in acccrdar.: 
two-step etching process to a body wherein a thi 
inner leads is less than that cf the lead frar 
comprising: i.-.r.er leads having the thickness less 
cf the lead frame clank; a - = - , sr -.- a; cc: ,. T _ s , ; 
corrected to the inner leads and having the same 
with the lead frame blank, the ter.-r.ir.ai columns- pc 
a column-shaped configuration which is adapted 
electrically connected to an external circuit, the 
colu.-r.ns being disposed outside of the inner leac 
manner such that they are coupled to the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion: 
made of solders, etc. and exposed to the outside b« 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate. each inner lead possessing a re cta 
cross-section and having four surfaces including a 
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surface, a second surface, a third surface ar.d = f = . 
surface, -.he firs-, surface bei.-.c flusnec c - e s .r: 

cf a rema.ning poztior. of tne inner lead havino th» c 
-.hick-ess with :he lead frame clar.k while ceir.r cccrsec 
the second surface, and each cf the third a-- 
surfaces -aving a co.-.cave shape depressed tcverd t.-.e :.-.«;• 
cf the ir.r.er lead. 

According to another aspect of the present invent ic 
chere is provided a resin-encapsulated semiconductor cev: 
using a lead frame which is shape- i- accordance w-th 
two-step etching process to a cody wherein a thickness 
inner leads is less than that cf the lead frame blani 
comprising: inner leads having the thickness less than th< 
=f the lead frame blank; and terminal columns integral: 
connected to the inner leads and having the same thicknes 
with the lead frame blank, the terminal columns possessor, 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina: 
columns being disposed outside of the inner leads in * 
manner such that they are coupled to the inner leads in t 
direction orthogonal to the thickness-wise direction, 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possessing a rectangular cross-sect ion a -d ^ V ;r: z 
surfaces including a firs: surface, a second surface, 
cr.ird surface and a fourth surfcce, the first surface r<* - 
flushed with one surface of a rer.air.i.-.r cor- • ... 
inner lead having the sa.r.e thickness with, the lead frar 
blank while being opposed to the seco.-.d surface, a.-.d ear. 
of the third and fourth surfaces having a concave share 
depressed toward the inside of the ir.ner lead. 

According to another aspect cf the present invention, 
a semiconductor chip is received inward of -.he inner leads, 
and electrodes ;?ads> of the semiconductor chip are 
electrically connected to -.he inner leads through wires, 
respectively. According to another aspect of the present 
invention, -.he lead fra.r.e has a die pad. and the 
ser.i conductor chip is mounted onto the die pad. According 
to another aspect cf the present invention, the lead frame 
does not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a _ reinforcing fastener 
tape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invention, the seniccr.cu 

chip is fastened to the second surfaces cf the inner leacs 
oy bur.pc thereby u be electrically connecter to tne inner 
leads. In the above descriptions, in the esse tnac tne 
terminal ccluxr.s have terminal pert ions which ere arrer.red 
on top ends cf the terminal cclur.ns , with the terminal 
portions made cf solders, etc. and exposed to the outside 
beyond the resin encapsulate, while it is the norm that the 
terminal portions comprising the solders, etc. are exposed 
to tne outside beyond the resin encapsulate, it is. net 
necessarily required for the terminal pertiens to be 
projected beyend the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
columns while they are not encapsulated by the resin 
encapsulate and they are exposed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 

[WORKING FUNCTIONS] 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered lead frame shown <- r:G 12(b . . e 
required. is possible to ?rcvi =8 a semiconductor oeir 
in whirh -o protlim., are caused in asscriac ; . .-. * 1: 
ccsiticn shift and coiplanaricy cf zr.e cuter leads. 
particularly, t.-.e use of a xul-.--pi-.-ed leac frame 
in a r.anner chat inner leads have a thickness less :.-.ar 
that of -.he lead frame blank by a two-step etchin; prrcsss. 
that is, the inner leads are arranged at a fine pitch, car 
meet a demand for an increase in the pin number cf the 
semiconductor oevice. Furthermore, by using -.he lead frame 
which is fabricated by a twc-ste? etching process as will 
be described later with reference to FI8. 1, the second 
surface cf each inner lead has coplanarity, and is 
excellent in wire-bonding property, :.n addition, since the 
first surface of the inner lead is also a flat surface and 
the third and fourth surfaces are depressed toward the 
inside of the inner lead, the inner leads are stable and 
coplanarity width -jpor. wire bonding -process can be 
enlarged. 

(EMBODIMENTS) 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First, 
a resin-encapsulated semiconductor device in accordance 
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with a first embodiment cf :!:e preser.- invent * z~ 
described hereinafter wich reference :c FIGs. 
FIG. 1(a) is a c:css-sec:;c:.a; view cf - - e 
encapsulated semiconductor device £::::::r.c ':: c - ^ 
embodiment cf the present invention.. FIG. l:ci is c 
sectional view of an inner lead taken alcno the 1::.; 
of . IG. 1 a ) , end FIG. 2(c) is a cress-sect icnal vis 
terminal column taken along the line 31-52 cf .FIG . 
Moreover, FIG. 2(a) is a perspective view cf the 
encapsulated semiconductor device according to the 
embodiment of the present invention, FIG. 2(b) is a 
view cf the resin-encapsulated semiconductor device o 
2 la), and FIG. 2(c) is a bottom view of the 
encapsulated semiconductor device of FIG. 2 ; a ) . in F 
and 2, a drawing reference numeral 100 represents a 
encapsulated semiconductor device, 120 a semiconc 
chip, 121 electrodes (pads), 110 wires, 230 a lead i 
122 inner leads, 231Aa a first surface, 131Ab a s 
surface, 131Ac a third surface, 131Ad a fourth surface 
terminal columns, 133A terminal portions, 133B 
surfaces, 233S a top surface, 225 a die pad, and : 
resin encapsulate. 

In the resir.-encapsulat ed semiconductor d< 
according to the first embodiment, as shown in FIG. 
the semiconductor chip 110 is placed inward of the : 
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■ 2€eC ' S 13: - AS Can be ^ac;; y seen f rwD r; G( . £ ^ 

— c -..-? ..0 _ s mauft ., s or . hf tf . t ^ ^ 

:herec; w , ich , s c _ sei _ ^ ^ ^ 

"•• Sr " ; Wher5 electrodes ?5 = s . ... " 

-<-.i concur :or rhip.no 4 .e arra.-.cec.. £fi = . , ; ,V.„.V 
--- : S e-ectr.caily connected „ the se; _ ....^ 
= =■ -:-e i.-.r.er lead 121 through -he wire 120. 7he € ; s = t ... s " 

SSaMCSi6s be:ween ^ res- .-.-encapsulated sem< c --- - 

— ce :» of this embodiment an, a , c . ...... ^ 

— • by chft r9Si . € :a=s LMi serir= .;;___\ 

— ce v4a sfc . t9rrinai :J3A ^ ^ 

= * ^-spheccai sol.ec, or. a ?r ,,,e, ei :: si: SJbs . rate 

— e terminal portions 133A :o=a , ed Q , = fc- ^ & ^ 
of the tergal columns :32 . respective! v. -, -, e 

-sin-encapsulated semiconductor dsvice =; ^ f 

6 ?r6Sent is not necessarily 

required to prcvide a protective frame 19- ^ ■ 

..o.ne jsv, and instead, a 

structure, as shown in FIG. Kd», ^ u ^ ^ „„ 

-n wntcn no protective 

=*rair.e is used can be adopted. 

"he lead frame 130 used in the semiconductor device 
200 according to the first embodiment is made of a ' , 2 i 
»ic k .2.-i.. M alloy, rber.for., the lead frame 130* w„ ich 
• contour as shown in „«. and is shaped by an 

«ehing process, is used as the lead frame 130. T h- ^ead 
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thickness less than char of terminal column* ::; - 

other portions. Cam bars 136 serve as a v . t 
•r.icpsaiatir:j the semicoiiduc:cr chip no wit.-. = -,,5.. 
Moreover, although the lead frame 13CA which is ? r::*.. i 
by etching to have the contour as show- in TZZ. - * 
•-•sea in this embodiment, -.he lead frame is not limited 
such a contour because portions except the inner leads 121 
ar.d the terminal columns 133 are not necessary. - The inner 
leads 131 have a thickness of <C Cm whereas the portions 
off rhe lead frame 230 other than -.he - inner leads 131 have a 
thickness of 0.25 mm which corresponds to the thickness of 
the lead frame blank. The o-.her portions of rhe lead frame 
130 except the inner leads -31 may r.oz have the thickness 
of 0.13 mm, but have a thickness of 0.225 mm-0.50 mm whic.l 
is thinner. The tips of -.he inner leads 232 have a small 
pitch of 0.22 mm so as to achieve an increase in the number 
of terminals for semiconductor devices. The second face 
132Ab of the inner lead 231 has a substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in TIG. l(b>, because the third and fourth faces 
131Ac and 132Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 132Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur in the inner leads 121 irrespective of whet.-.er -..-.« 
"■inner leads 131 is long or not. The inner leads having -.he 
contour, m shown in FIG. 9 (a,, in which the tits of t.-.e 
ir.r.er leads 121 ere separated one frcrr. a.-.rc.-.er. ire 
prepared by the etching process, and -.he inner l Si:s 
resin-encapsulated after mounting the serr.i conduct cr chic 
therecn as will be described later.' However, where the 
ir.r.er leads 131 are long in their length and have a 
tendency fcr the generation of twisting therein, it is 
i-pcssible :c fabricate the lead frame by etching t= have 
the contour as shown in FIG. 5:a). Therefore, af-.er 
etching the lead frame in a state where the tips of the 
inner leads are fixed to the connecting portion 1313 as 
shewn in FIG. 3(c!«) ( the inner leads 121 are fixed with 
the reinforcing tape 160 as shown in FIG. 9(c)(0). Then, 
the connecting portions 1213 which are not necessary in the 
fabrication of the resin-encapsulated semiconductor device 
are removed by a press as shown in FIG. 9(c) CM, and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described with reference to FIG . 6. First, the lead frame . 
130A, as shown in FIG. 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131Ab of the inner leads 131 are 
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directed upward (TIG. Bla)). 

Then, the semiconductor chip lie is r.su-tec or- 

cis pad 115 such tr.at the surfaces of the semiccr.c.— 

=--.ip -10 on which the electrodes ::; £re , rrarw / 

directed upward [TIC. 3 (on. 

Sex:, af-.er the semiconductor chip ::o i S ; aa -.«-«s 
or.to the die pad 125, the electrodes U; cf ,;, e . 
semiconductor chip 110 and the second surfaces 12lAb cf the 
inner leads 121 are bonded with each other using v-es IXC 
•TIG. S(c!). 

Subsequently, encapsulation, is carried cut with the 
conventional resin encapsulate Thereafter, 
unnecessary portions of the ieao frame 130 which are 
protruded fro* the resin encapsulate 1<0 are cut by a press 
to form terminal columns 123 and also the side surfaces 
1333 cf the terminal columns 133 :r-G. 8(d)). 

Then, the dam bars 126. the frame portions 137, etc. 
of the lead frame 130A as shown in FIG 9 are removed. 
Next, the terminal portic.ns -33A each made of the semi- 
spherical solder are arranged on the outer surface of each 
terminal column 133 to fabricate a resin-encapsulated 
semiconductor device (PIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
means of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 



&»3>0 v* 



20 



US 

9-8205 



of the terminal columns 123 are covered therebv TIZ 
Slfjj. At this tine, the protective frame : = : functions : 
reinforce the semiconductor device. In ether -..crds, -r.e 
protective frame 18C serves :: prevent moisture :r:m 
leakir.g into a cap between the resin encapsulate arc :re 
terminal columns due to the fact that the sice surfaces : : 
the terminal columns are expesed tc the outside, wherery a 
crack is not formed in the semiconductor device and the 
breakage of the semiconductor device is avoided. However, 
persons skilled in the art will readily appreciate that it 
is not necessarily required to prcvide the protective frame 
liC. Also, when such an encapsulating process dy the resin 
is carried out using a desirec meld, the encapsulating 
process is implemented m a state wherein the outer side 
surfaces of the terminal columns of the lead frame ere 
somewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
embodiment will now be described in conjunction with the 
attached drawings. FIG. 11 ' is cf cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the cress-sect icnal views of FIG. i correspond 
to a cross section taken along the line 01-02 of FIG . 9(a). 
In FIG. 11, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1120B resist patterns, 1130 first opening. 
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2240 second openings, 1150 firs: concave portions, lie*: 
second concave portions, 1 1 ~ 0 flat surfaces, and 11 = 1 an 
etch-resistant layer. first, a waze.-scl'.ble casein resist 
using cotassium dichromate as a sensitive agent is trated 
ever both surfaces of the lead : rarr.e clan/. Hi: -ade : : a 
<Zk nickel-iron alloy and having a thickness z f accut C.lr 
rrjT;. vsing desired pattern plates, the resist f ilrr.s are 
patterned to form resist patterns 112CA and 112CB having 
first opening 1130 and second openings 1140, respectively 
iTZZ. 11(a);. 

The first opening 11 30 is adapted to etch the lead 
f ra.T.e clank 1110 to have a flat etched bottom surface to a 
thickness smaller than that cf the lead frame blank 1210 in 
a subsequent process. The second openings 1140 are adapted 
to form desired shapes cf tips cf inner leads. Although 
the first opening 1130 includes at least an area forming 
the tips of the inner leads 1 1 1 C , a topoiogy generated by 
partially thinned portion by etching" in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1210 formed with the 
resist patterns are etched using a <8 3e ' ferric chloride 
solution of a temperature of 5*7T£ at a spray pressure of 
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A: ""* S *•» """" ••••• «« = 
S1 ^ :; — i» „ ss ... 
w •■>« r..e.... ry :o „' .„., t „., , . ; , ctj 

M .„ mo . 7J»# rty i=:h e : 

'"- "" k »» ■ « »i-: : .,,,„; y £s .. 

»==.-.=..-, . ssilia , p„ e .„ ., ... £esc . ;bea s ^ 

- = ti-e taken for the 0 -- a ... 

? a ~- ar = secondary etchino 
processes is less than chat — 

-a*-.. ... .r.e case cf etching of 

=--.i, „. fits> kus> cn ^ ^ 

= - ~-.e rirst opening 2:30 -s 1 • 

* -s e...ireiy coated with an 

etch-resistant hot-melt wax ne^f, 

wax (acidic wax type MR-WB6, The 

Inctee Inc., by a die coate- -« 

° ate " w ° fo ™ etch-resistant 
layer 1180 so as to f-'ii ur > *• 

- 1 up - e - irs * recesses 1250 and to 
cover the resist pattern 2120A ,r:s. 11(e),. 

2t is not necessary to coat the etch-resistant laye- 
»I0 ever the entire portion of the surface provided with 
«h. cesist pattern U20A. However, it is preferred that 
the etch-resistant lay er 1180 Pe coated over the entire 
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pcrticr. of the surface formed with the first recess* 
and first opening 1130, as shewn r:s. cs - : 
•is difficult to coct tr.e etch-resistant 'oyer : 
the surface portion i.-.cludi.-.g the first recesses 
Although the e::.-.-:es;s:£.-- layer 11 = 0 wax er.clc.ec 
e.T.bodi.T.e-t is an alkali-soluble wax, any" suitacl 
resistant to the etching actio- of the etchant sclutt: 
remaining somewhat soft during etching may be used, 
for forming the etch-resisca.-.t layer 11E0 is r.ct 
the above-nenticr.ed wax. but -ay ce a wax of a :v-se 
type. Si.-.ce each first recess 11 iO etched by the or 
etching process at the surface formed with the pa 
adapted to for.?, a desired shape of the inner lead t; 
filled up with the etch-resistant layer 1160. it is 
further etched in the following secondary etching croc 
The etch-resistant layer 1150 also enhances the mechar 
strength cf the lead frame blank for the second etc 
process, thereby enabling the second etching process t< 
conducted while keeping a high accuracy. It is 
possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example. 2.5 kg 
or above, in the secondary etching process. The increc 
spraying pressure promotes the progress of etching in 
direction cf the. thickness of the lead frame blank in 
secondary etching process. .Then, the lead frame blank 
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portion of the surface forced with the first recess^ 
and first opening 1:30, as shewn :r. TIG. 11 -c;, eeti 
is difficult to coct tne etch-resistant 1 jye: llrC : 
the surface portion including the firs: recess— 
Although the etch-resi scant layer 115 0 wax employes : 
embodiment is an a 1 ka 1 i - sol ubl a wax, any suitar! 
resistant to the etching action cf the et chant scluti: 
regaining somewhat soft during etching may be used, 
for forming the etch-resistant layer 1160 is net limic 
the above-mer.cicr.ed wax, but may be a wax of a JV-se 
type. Since each first recess llcO etched by the pr 
etching .process at the surface formed with the pa 
adapted to form a desired shape of the inner lead t: 
filled up with the etch-resistant layer 1180, it is 
further etched in the following secondary etching croc 
The etch-resistant layer llcO also enhances the r.echar 
strength of the lead frame clan* for the second etc 
process, thereby enabling the second etching process t< 
conducted while keeping a high accuracy. It is 

possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The increc 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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surfaces i31Aa of the tips ef , he inner 2eads a$ 
«C 1. are flushed with one s , rf2=es 

of :ne inner l 2 ads having the SS r.e thinness wi- -\., J £ 
frame while being opposed to the second surfaces :• 
-r.e third and fourth surfaces are formed to have a 
Sh * pe whi=h is depressed toward the inside cf the tnner 
leads. Where a semiconductor chip is mounted on the se-- 
surfaces -31Ab of the inner leads by means of bumcs fJZ 
electrical connection therebetween, as in a semiconductor 
=evi= s according to a third embodiment as w,;: , s , ssz:zez 
hereinafter, an increased tolerance for the connection bv 
cumps is obtained when the second surface 131Ab has a 
concave sha P e depressed toward the inside of the inner 
iead. to this end, an etching method shown in FIG. 12 xs 
acicpted in this case. The etching method shown in FIG . 12 
is the same as that of FIG. n in association with its 
Primary etching process. After completion of the p rimary 
etching process, the etching method is c6nducted in a 
manner different from that of the etching method of FIG. 11 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling up tfc , secend 
recesses 1160 by the etch-resist layer 1180, thereby 
completely perforating the second recesses 1160. At this 
time, by implementing the primary etching process, etching 
at the side of the second openings 1240 is performed in a 
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sufficient r.anner. The cross section, of each i-r«- 
inc-uding its tip. formed in accordance e ._,.. 
w.nod or FIG. 12, ha, a concave ah . pt „ w- . 3 „. 

irsiie of the inner lead at the sere- surface :::.r = . , 
shewn in F13. 6 ;b) . 

The etching method in which the etching process is 
conducted at two separate steps, respectively, as m that 
of FlSs. .11 and 12, is generally called a "tve-step etching 
*ethcd". This etching method is advantageous ir. that a 



oesired fineness can be obtained. The etching method used 
to fabricate the lead frame IJTA.of the first embodiment 
shewn ir . FTC. 9 involves the twe-srep etching method and 
the method for forming a desired shape of each lead frame 
portion while reducing the thickness of each pattern 
formed. :a particular, the etching method makes it 
possible to achieve a desired fineness. accordance with 

the method illustrated in FIGs. 11 and 12, the fineness of 
the tip of each inner lead 131A formed by. this method is 
dependent on the shape of the second recesses 1160 and the 
thickness t of the inner lead tip which is finally 
obtained. Tor example, where the blank has a thickness t 
reduced to 50 Dm, the inner leads can have a fineness 
corresponding to a lead width wi of 100 Dm and a tip 
pitch p of 0.15 mm, as shown in FIG. 11(e). m the case of 
using a small blank thickness t of about . 30 Dm and a lead 
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width Wl of 70 Dm, it is possible to fern inner ie-z 

having a fineness corresponding :c an inner lead c : '- - 

0.12 .xt.. Of course, it may be possible to fcr.T. inner = j 
having a further reduced tip pitch by adjusting tne rlan 
thickness : and the lead width Wl . That is to sav, 1: 
inner lead tip pitch p up to 0.08 a blank thickness 

to 25 Cm , and a lead width Wl up to <0 Cr. ran a 
obtained. 

In the case where twisting cf the inner leads does net 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
compared to those of the first embodiment, the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner ieads are bound to each other 
by a connecting member 1313 as shown -in FIG. 9(c) ( *f ) . 
Then, the connecting member 1313 which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in TIG. 9(c) (<) are cut to 
obtain the lead frame having the contour shown in TIG. 
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5(a), a reir.forcir.s :ase - - - 

- -*.-e .e. a pc.yirr.ide : £: c 

genera-v used, as shown in r: 3 . f 
connecting menbe; 1313 is c , : cf; fey _ ^ ^ 

cctain.che .-"-.cur shewn r: -. , . B;> £ 
S«vict is runted en :he ..... 

ser.i=c ncu =tor device is encapsulated w .. h £ 

cor.di-.ion where the lead frarte ;, as ,, e "'^ 

lint EI:-e:2 illustrates a cue pcrticn. 

The tip cf che inner lead --- . 

-- 3 - 6 " :--a-e usee 

MRi « Rdu ««. deV " S = ; .*ir.s embodiment has a 

=rcss-se=ci=nai shape as shewn ::. T ZS. IJ«, { . } . T: , e ::3 
-1A has an etched flat surface : seccnd surface, i3 iAb 
«« S h is substantially flac and therefore has a width « 

s.ijhtly creacer than the wid-- *•? 

a. a - opposite surface. 

The widths w: ar.d W2 (abo— • n-. 

°- ---- are .tore char c^ e 

width W at che central portion cf che tip, when viewed in 
th. direction of th. inner Ie ad thieves,, Thus . the tip 
of -.he inner lead ha, a cro»-sectional shape having 
opposite wide surfaces To chi, end. , it ho ugh either of 
«h. opposite surfaces of che :: ? : 3iA can be eflSily 
electrically connected :o a semiconductor device (not 
shown, by a w ire 120A or 1203, chi, embodiment' illustrate, 
*»• of Che , tC hed fiat surface for wi re -bondin g as 

shown in riC. 13( o )(a) . ln „ 6> ^ , 
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131Ab depicts an etched flat surface, 131Aa a S urf*re : : £ 
lead frame clank, and 121A and 1215, respectively, * clatec 
portion. In the case of -ZZ. 12<3),a,, there ha«= 
particularly excellent in wire-bcr.dir.g property, 
the etched flat surface does net have rouchr.ess. r - - 
13;>s shows that the tip 1331= zi the inner lead c: tne 
lead fra.T.e fabricated according to the process illustrated 
in riS. 14 is wire-bonded to a serr.iccnduct cr device. In 
this case, however, both the eppesite surfaces cf - r.e ::: 
12313 cf the inner lead are flat, cut have a wij-h smaller 
than that in a direction cf the inner lead thickness. In 
additicn to this, as both the cppcsite surfaces of the tip 
12213 is formed of surfaces cf the lead frame blank, these 
surfaces have an inferior wire-bonding property as compared 
to that cf the etched flat surface of this first 
embodiment . TIG. 13(-} shews that the inner lead tip 
1321C or 132ir, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown). In this 
case, however, a pressed surface cf the inner lead tip is 
not flat as shown FIG. 13 ( - ) . Thus, the wire-bonding on 
either of the opposite surfaces as shown in TIG. 13< — Ma) 
or FIG. 13(-)(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified example of ; ;~. e Z "s-~- 

ia.-.ce v;:;-, 

er.bodirr.en-. of che present invention :e3: . ::;: 
r.erei.-.after. FIGs. 2(a) :hr=u=, 2 :#! , re :r : ss- ss = , ::ra: 
views cf -.he .T.odified example cf ;he rtn.-.-t-sic-- .... 
semiconductor device in acccrca.-.ce - - e 

embodiment cf che present invention. The semic : 

device of the modified example as shown in FIG. 3;a) , 1S 
different from that of the first embodiment in that a 
position of 'the die pad 1-5 is r.-.ar.ged. that is, ,h e oie 
?a= .21 is exposed to the outside. 3y the fact that the 
die pad 12 = is exposed to the outside, the heat dissipation 
property is improved as compared to the first embodiment. 
Also, in che semiconductor device of -.he modified example 
es shown in FIG. 3(b), because the die pad 125 is exposed 
-.o -.he outside, -.he heat dissipation property is improved 
as compared to che first embodiment. Unlike the first 
embodiment or the modified example as shown- in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces cf the lead frame are 
established as the wire bonding surfaces. The. modified 
examples as shown in FIGs. 3(c), 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 

JMSO v; 21 



example as shown in FIG. 3(a, and :he modified .*.-=:. 

s^wn m FIG. 3(b), wherein the semi -spherical 

r.e? used, and instead, the tcp. surfaces cf ,.-.e te:n- s 

rclur.r.s are directly used as the te— -a a 

<=. p . ( v.-.erec 

sr. entire r.anuf acturing procedure can be simpl; f :s= . 

J-'txs. a resin-encapsulated semicondurtsr device ; 
acccrdar.ee w ith a second er^bodiment cf -.he = r . a .~ 
invention will be described. riG. < (a , ia a =r=s S - 
sectional view of the resm-encaosulated sericonductcr 
. "vice in accordance wi -h ,ne second er.oodir.e.,-. = ; ,;, e 
present invention, FIG. « ,b, i s a' orcss-sectional view 
illustrating inner leads, taken along -.he line A3-A4 of 

r:C> <,a) ' " d riG " <(CJ is ^ =ross-se=tional view 
illustrating a terminal column, taken along the line 33-34 
= = r:3. <(.). Because an outer appearance of the 
semiconductor device of th- second embodiment is 
substantially the same as that cf -.he first embodiment, ic 
is not illustrated in the drawings. In FIG: 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip, 211 electrodes (pads,, 220 wires. 
230 -a lead frame, 231 inner leads, 231Ab a second surface.' 
231AC a third surface, 231Ad a fourth surface, 233 terminal 
columns, 233A terminal portions, 2333 side surfaces, 233S 
top surfaces, 2<0 a resin encapsulate. and 2 7 0 a 
reinforcing fastener tape . m the semiconductor device of 
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this second embodiment, * 

C -e .ecc frame 230 does , c . , tV9 

die pad, the semiconcucto- • 

— «-•-.- is fastened -- 



inner leads 231 oy the reinfcr: 



? *-=«-er ta= s ... 
tr.e semi conductor chip 2:0 is elertricallv 

■ electros (? ad S) 2ll Z9 se==nd ! sir races' 2^ ^ --- 

inner leads 231 cy wires 222. ,; sc , ia sh . ..... 

second embodiment, si*i: arIy to rha 

electrical connection betwe-r 

e.we.n .ne resir.-encaesula-ed 
semiconductor device 200 cf this .-k-s-.-.,.. 

ner.t a.-.c an external 

circurt is achieved by mou.-.tirr 

--■•r —e resr.-.-er.capsulated 

M * iMaa "" r J0C «* «• ^ ,„ A 

,.i, 5 . S .,,- SP .,,.. 1;i; ,. id . r , „ , prin:M 

on tne top surfaces 223S -* , 

e terminal columns 233, 

respectively. 

In addition, the ser.iccndu ctcr device of 

ocvice 01 „fus second 

d.vlc. o f m . e ^ aim „.. usSn , th . fr>M . j3M 

i. .h.p.d by * .«M„, p-oc.,, ia , uS , t . n:iaUy t „, 

" th.t . f th . ;ir , t tmbodiM , : exce?t t(iit _ w))ii| ^ ^ 

=•« or =„« :i! , z emiod; „ en; , :h , -1m bondin? ^ 

r..ll, pree .„ ... pt . focmM ^ ^ 
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Ending process and re-- P „- 

.e-.o. mea i a a state wherein the 

-cj.te.ne_ together with - - » 

....... fastener tape 2 7 3 . A:s = > ... 

5 - - ?---£ss 

e -r.r.ecessary pcr::cr.s a- 

-?,e.r.er.ted in the same wav as --- .< 

y -s ...e .irst e.Tjsdime-- 

r- .,. . ' " Shown £n 

™. .... ..^ _„«,..„ crots . s . e:ionii t 

-lustratir.g modified exano'es 

_ u np - 8S °" semiconductor device 

c the second embodimenr 

en *- -he semiconductor device as 

s : riG - s< " " — «~ 

...vie. « th . s . cona ,^ diMn: _ in ts>t th> o( 

.«..«-...,. .„„„„. s .„ iconauetoi a , vie<s vmcb 

obtained by modifying the seffliean , 

- "miconcuctor devices of the 

second embodiment and the modified .x.mni. 

on. ea example as shown in FIG. 
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»»t..d. -.he cop sur;aces c; ;he :e __ e: " 

directly usee as the terminal portion*. :- -LV, ' . " 

-e.suse a protective frame is — ...„„ 

• -sec a-; zri .... 

«----.=„ ::; 3 o; sh . _ 

.....s .;j are ex:: £5 = - 

--:-.e outside, a checking operatic, by a test. etc.' 
easily performed. 

Hereinafter, a resi.-.-encapsuIeteb sem-.-~, 

-vice in accordance ,i, h . , hlr , =; 
^venticn wi I: be .escribed. r:s . Sfa| .. s 
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e - -•»<=». :««en eiong the 

= = -55 of FIG. 6(c; . 3eca.se a- 

Se - u - er appearance of the 
se.r.i conductor device of :- e . h( . 

•••e -..-s thira embodiment is 

substantially the same as that of the first embodiment, it 
is not illustrated in the drawls. In „ S . V. the draw ing 

reference numeral 300 represents a semiconductor device. 

310 a semiconductor chip, 312 bumps, 330 a !ead frame, 33, 

inner leads, 331Aa a first sur'&ee 331 *k 

sur.ace, 331Ab a second surface 

»«e . third sut;ac ., 331Aa , ;ourth surf>ce> cermin> ' 
-1—. 333 A t.t„ in . 1 por:i „„ 333B Md> ^ j33s 
»P ..rf.c... 3,0 , resin . nc . p . ul „., , na 350 a 
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:n " s third embodiment, s «-^.. 
fastened :o the second surfaces 33 -At 2f - ht 
231 =v.the bu^ps 3:1 thereby „ be e:sc . ri . 5 .. 7= .r = 
to the second surfaces 331Ab. The . lead f.e.e Z ^ 
=or.tcur as shown in FIGs. 20(a, and 13-;. wj! .- h 
^ the etching process cf r:s. 12. . Al s ,. =wr ,„""~"" 
i3:<, {b ... both widths Mi* and K3A rabout 2C0 D.^-"."^ 

w.ctn ,A at a center port.cn in a thic<ness-w, S5 =irectio , 
— to the fact that the second surfaces 33lAb cf the i^er 

■" CS iS dS?reSSed — S ir.. id . cf the inne- >ea*s 

«- the first surfaces 33:Aa are flat, . desired 

" R ^ 5brained ' AiS °' «>• —on. surfaces 331Ab of 

«• inner leads 331 are electrical!, connected to the 
semiconductor chip via bumps, ,„ y cc ., nec:i „ ^ ^ 
accomplished as shown in rss . :3(0}(b , ^ ^ 

case of this third embodiment, as in the cas. of the first 
and second embedments, the electrical connection between 
the resin-encapsulated semiconductor device 300 of this 
embodiment and an external circuit is achieved b y hunting 
the resin-encapsulated semiconductor device 300 via the 
terminal portions 333A each being made of a semi-spherical 
solder, on a printed circuit substrate, with the terminal 
Potions 333A located on the top surfaces of the terminal 
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columns 333, respectively. 

In addition, unlike the semi conduces- d»v -« - - 



-.--st embodiment, the semiconductor dsvire cf 



embodiment uses a lead frame Wr.Lzr. is shaped bv th« ; 

process as shown in TIG. 12. However, the ma.-.ufs:- 
method = f the semiconductor device of this e.-.bcdi.-^-- 
substantially the same as that of the first embcct-er. 
except that, while in the case cf the first embodiment, -.- 
wire bonding process and resin encapsulating prccsss an 
•perfcrmed in a state wherein -.he semiccnductcr chip 
fastened to the inner leads, -n the case cf this third 
embodiment, the wire bending process and resin 
encapsulating process are performed in a state wherein the 
semiconductor chip 310 is fastened to the inner leads 331 
via the bumps. Also, the cutting process for the 
unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention, m the 
modified example of the semiconductor device as shown i 
FIG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 
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portions. Because the protective <- a _ e . 

" e - s ~=>t usee o.-.c • 

side surfaces 3333 cf zh° - e — „„. 

-c c coi~.-. S 323 £re e> ._ = £ 

so the outsioe, a checking operation by a test, etc 
easily performed. 

Hereinafter, a resin-encapsulated stsicc-s---- 
cev.ee in accordance with a fourth .rAodim..-.-."^" - 
Present invention win be described. rs 3 . 7 { ., is . 
sectional view of th . resin-encapsulated se.icond--- 

device of the fourth embodir.e.-.t , r:s 7(b> . 

l3 * - s c cross 

sectional view illvszzazinz i--*- ea ~ s --■ 

- -ea_s, : = xe?. along zr. 

lir.e A7-A6 of PIG. 7(a), and FZj. 7f- } s - 

view ill-srracinc" a -e-T.'-a- 

a. zaKeri a , or5 

semi conduct or device of -h- -•->••« f„,. -v 

•- s rour.h embodiment s 

substantially the same as that of the first embodiment, it 
is not illustrated in the drawings. Ia ?1G . 7 , ,, e drawing 
reference numeral .« 00 represents a semiconductor device 
«10 a semiconductor chip, m pads, 00 a- lead frame, Ol 
inner leads, 431*. a first surface, OlAb a second surface, 
OlAc . third surface, OlAd a fourth surface, <33 terminal 
columns, <33A terminal portions, <333 side surfaces. <33S 
top surfaces, «o a resin encapsulate, and < 70 insulating 
adhesive. m the semiconductor device of this fourth 
embodiment, one. surface of the semiconductor chip « 10 on 
which the pads 411 are disposed is fastened to the second 
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surfaces 431Ab of the inner leads 431 by the i.,s_; 
adhesive 470, and the pads 411 a -- ;he ;i;s _ su ..-.„ oe 
o: the .r.ner leads 431 are eiec.r.caliy ccr.r.ecteo ,ith 
cther by wires 420. The semi conductor device of 
fourth embodiment-uses the same lead . frame which is _ 5e 
the third embodiment, which has the contour as show: 
T2Z. 10(a) and 10(b). Also, in -.he case of this fc 
embodiment, as in the case of the first and se: 
embodiments, the electrical connection between the res 
encapsulated semiconductor device 400 cf -.h is embobirr 
and an external circuit is achieved by mounting the res 
encapsulated semiconductor device 4C0 via the termi: 
portions 433A each being made of a semi -spherical sole, 
on a printed circuit substrate, with the terminal portic 
433A located on the top surfaces of the terminal colun 
433, respectively. 

KS. 7(d) is a cross-sectional view illustrating 
modified example of the semiconductor device, in accordanc 
with the fourth embodiment of the present invention. ■ 
the modified example of the semiconductor device as show 
in TIG. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided. and the to 
surfaces of the terminal columns are directly used as th, 
terminal portions. Because the protective frame is no: 
used and the side surfaces 433B of the terminal columns 43: 
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*" eXP ° S " 10 "» •»«««.. . c,,c,i- = „ 

«c can be easily perfor.ee. 

i.-TECTS OF ?H£ invention; 

Present invention Prsvi -„ , r „ . 

Cit ^- en - a Psu.a:er 

S-.-oncuctor device empioyin 5 .u, £b „ v 

" ---"eci lea: 

- ra-a , which •« r .., u , 

-s capable of mee---- - 

c sema.-.d for the 
--creased terminal number, fur-. . • 

— e, tr.e resin- 

e...a„s,-.ated semiconductor device a — . 

:3 - a „ "" «i:h this 

..... c _ 0€s aot require . ?roce ^ s ... _ 

-he dam bars as in the case of , s — e " 

>--e. _ecds as. shown in - , 

* ■• s a -esuit C --.-s 

- »«••>•.««.».»:.««, Sevi£e _ • 

w * * o znese 

aovantaces, the resin-encapsulated c e -.^, 

.e....cono*jc:or device h.c 
- snortened interconnection i. no . h - s 

--"5- -* compared to the Q TP 

- 3GA, whereby the semiconductor device can „ 
*» • Parasitic capacity and sh 

20 tiraft . d *» - ««»f« delay 
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